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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work
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Table B. Driving Energy for Ocean Circulation

Which type of energy (Thermal, Chemical,

Ocean Circulation Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles . (j)( OV ot |
Mixing of cold bottom waters with b e
warm surface waters ij‘*v' tatroral

Solar radiation is more intense at the e
equator than the poles Nuorma !

Water becomes saltier through '
evaporation Chumieanl

Dense water sinks in the North o
Atlantic Ocean qvcwm:{-lmw f

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans : Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material Denser (eahar 4rnks

rises because of gravity Coixodwron

Cold, denser material Dense oker §InKS

sinks SRR . Corntro o

Radioactive decay and S enerats Wokg |
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Sinking lithosphere pulls | Lind Curvorks
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Consider how thé;é'eI WO s"mms are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
Primary source of Heax frvom tine Core. So\os ‘
energy for movement (Radmoctowe), EW&U&
less damse  onederto) More donse  Ldgder
Density differences 0 Ohondel O, N OZon. SNKS.

1. Explain why density is such an important concept for asthenosphere convection.
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2. What would happen to convection in the asthenosphere if gravity pulled material

towards Earth's surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.
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3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation
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Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

Thormal

Mixing of cold bottom waters with

warm surface waters

TherMA| /aiovisguona )

Solar radiation is more intense at the

equator than the poles

Thermat

Water becomes saltier through

evaporation

chemical

Dense water sinks in the North

Atlantic Ocean

GYOVIHAHONA)

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravifational) is driving
this process?

Less dense material
rises because of gravity

densey MO
fifer

Growit AHONA

Cold, denser material
sinks

ACOSCY MOAFUNA
fink [

GIAVRAKONA

Radioactive decay and
residual heat from deep
within Earth

fan rayr
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ThermaA |

Sinking lithosphere pulls
the plate toward the
subduction zone
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Oceanic lithosphere
slowly cools
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Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

| (AAOOGN 0T iy 1y s
cnarey i movement | $YCTich ALY NEOLL
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Density differences

1. Explain why density is such an i‘m;'iortant concept for asthenosphere convection.
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2. What would happen to convection in the asthenosphere if gravity puiled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.
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3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth's asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

Theemal

Mixing of cold bottom waters with
warm surface waters

Gravitationa |

Solar radiation is more intense at the
equator than the poles

Thepmal

Water becomes saltier through
evaporation

CV\WI‘C&I/’TWW(U

Dense water sinks in the North
Atlantic Ocean

G Ravitational

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material Loencyr youegialk

rises because of gravity o & ”"i Y«g . G[ IQCWI T a‘rrﬁ“{g!

Cold, denser material Cold water
sinks S‘!m(,s

Gravitationel

Radioactive decay are | Solaue. Radiation eema |

within Earth ' mﬁﬁh@} UPatr

Sinking lithosphere pulls
the plate toward the
subduction zone

Greavifatiina

Oceanic lithosphere
slowly cools

theRmal




ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Pri f LA+
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Density differences

1. Explain why density is such an important concept for asthenosphere convection.
laﬂca.UJ‘&l S the Reason w hﬂj Conve ciion \workl in
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2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’'s center? Draw a diagram that
shows convection on this inverse-gravity world.
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3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation

GROUP #: \-\
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Ocean Circulation

Gravita

Which type of energy (Thermal, Chemical,

tional) is driving this process?

Wind-driven currents move masses of

water toward the poles

Gyovitorional

Mixing of cold bottom waters with

warm surface waters

Crovoionol

Soiar radiation is more intense at the

equator than the poles

el

Water becomes saltier through

evaporation

Cheminl

Dense water sinks in the North

Atlantic Ocean

G iron onnl

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material Mk Oj OF Co\d

rises because of gravity footoM WOXCKs W)

Cold, denser material
sinks
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Radioactive decay and
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within Earth
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Consider hov NS ems are different. in the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of

energy for movement Wm\ Q:\‘(D\(\‘\th

Density differences . ity C‘ﬂ@\ feeon

S@\hee! OETWCEN
e

2.

. Explain why density is such an important concept for asthenosphere convection.
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What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’'s surface, rather than towards Earth’'s center? Draw a diagram that
shows convection on this inverse-gravity world.
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Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth's asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth's asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation

QOcean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

gmfw}‘nv‘?ém o

Mixing of cold bottom waters with gravi Fadionat
warm surface waters
Solar radiation is more intense at the ka ~ /

equator than the poles

Water becomes saltier through
evaporation

ﬁr%w(f afrine |

Dense water sinks in the North
Atlantic Ocean

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans

Which type of energy (Thermal
Chemical, Gravitational} is driving
this process?

Less dense material more. OUVse yaeritig)

rises because of gravity |3WKS btlawal o€ | 7 rout -

qmvif‘f

Cold, denser material sadrll Qﬁ;\{uﬁmfh ;:V?é’u/
sinks - ¢

Radioactive decay and | wihd § solawr |

residual heat from deep g \ Thrmal

within Earth /
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
, radio ackve 0@y | Solar s winol
Primary source of . / +
energy for movement | ¥aFI A rua eriy v

rmore. Oes1SE
less  Olenise _
Density differences e e
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1. Explain why density is such an important concept for asthenosphere convection.
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2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’'s center? Draw a diagram that

shows convection on this inverse-gravity world. 9/ s
Iess IHAERSLimasfet1ALS Spiny T cold snst yvatferials &7 1S

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’'s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation

R4206 000D
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Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

o

Wind-driven currents move masses of

‘water toward the poles

(A(aN .

Mixing of cold bottom waters with
warm surface waters

EXENE

Solar radiation is more intense at the

/equator than the poles

T heam,

<

Water becomes saltier through
evaporation

O

/
Dense water sinks in the North

Atlantic Ocean

o

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in

Asthenosphere and Oceans will align.

Table C."Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material Dovee A0 Qaks e ém\j

rises because of gravity | I, Atlantit Oceon

Cold, denser material 39)‘/&5& H 20 Londty v

sinks ., Atandie Qteon @3{’(“"\)

Radioactive decay and &JLOV\ <0&U5ﬂ sy %

residual heat from deep | M\ wense @ e A e,

within Earth W‘*‘”f hoon peles

Sinking lithosphere pulis | L)ind -dioiden umem}s

the plate toward the PO N0RRED of (0 G} o .

subduction zone Ao g oae

Oceanic lithosphere

slowly cools | NO . MATCHES,
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Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
Primary source of Va4t \ f ; J
energy for movement C/—l (o haitonod G‘L cavitatien al

LQSS Aense WAl u)g W\C‘(e denee vrodeds 0&

Density differences 1508 Yo oS % Akl braust ué
QN NN

1. Explain why density is such an important concept for asthenosphere convection. . ”_
V4 tan g damse modlal didunt £ Hnen thot
moedoaod  tesutd S n e Q0 a,[ﬁv\b N2l
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2. What would happen to ¢envection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world. £oMM S suafoce poguld be \{\G('
prart ' oxnd berdolde g e Cak
- S N
VG LWouwld e <Sauict

Code

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation

GROUP #:
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Ocean Circulation

Which type of energy (Thermal, Chemicai,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

G\m‘us‘ha

tonal

Mixing of cold bottom waters with

warm surface waters

Cﬂm‘J} feyone |

V'Solar radiation is more intense at the

equator than the poles Themmald
Water becomes saltier through
evaporation Chan ca)
. |'Dense water sinks in the North
Atlantic Ocean Cravidubonal

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal,
Chemical, Gravitational) is driving
this process?

Less dense material

rises because of gravity o akne - s Hh Lo Sl

M.'_)\tnj of (-o‘a b’“"\

G v itahonsf

[

Cold, denser material
sinks
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Oceanic lithosphere Solar rudiahon 1s M| o na
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
Primary source of _ o |
energy for movement T@“W Wind coveendty

Cenve choan ' + den s | M
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Density differences hes cdae to tehmo
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1. Explain why density is such an important concept for asthenosphere convection.

FD‘QV\SlM dnvey Yne wrolchen %mw@/\ e
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2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth's center? Draw a diagram that
shows convection on this inverse-gravity world.
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3. Imagine that the Earth’s outer layer is made up of material that is denser than the

Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth's asthenosphere. What would convection look like on this Earth?

Draw a diagram that shows convection under these conditions.
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Table B. Driving Energy for Ocean Circulation

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational} is driving this process?

Wind-driven currents move masses of
water toward the poles

T h&Y M‘"l

Mixing of cold bottom waters with
warm surface waters

Gfav ;+5«+ibr\ q\

Solar radiation is more intense at the

/ﬂ’\efmm\

equator than the poles
Water becomes saltier through
evaporation Chevical

Dense water sinks in the North
Atlantic Ocean

Gravitahion]

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material

Denser medaria) 5

rises because of gravity

Sinky

(orouuita fonal

Cold, denser material
sinks

Pewde. ok g 1IN
kv Noftn Atlewke
S éeayn

Gramitational

Radioactive decay and
residual heat from deep
within Earth
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Sinking lithosphere pulls
the plate toward the
subduction zone
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slowly cools
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1SP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. |n the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
Primary source of pressore |
energy for movement Cornpos on Windl

The rerve  dongee
lese dunse waadarieds Mederr ioly &1mKr

Density differences ite

1. Explain why density is such an important concept for asthenosphere convection.
‘be)(\s:'\—y
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2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

more
Llevatton

o eqrin
Surfa e,
QStnenospnere

wouid bﬁ/dye
Qlnaof.

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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GROUP # G
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Table B. Driving Energy for Ocean Circulation

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

Mixing of cold bottom waters with
warm surface waters

6 reuu et ’f{* A 4"’{

Solar radiation is more intense at the
equator than the poles

/r Wﬁm A L/C

Water becomes saltier through
evaporation

/ ; 4
Chanticat

Dense water sinks in the North
Atlantic Ocean

Brduu }["ﬂ, T/ﬁ precd

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Qcean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

. L : )

Less dense material Z of Lt T A / . .

; - el W"‘{ SNy LA {-;r;,:(f) ¢ AAC
rises because of gravity | "¢ 19 m 58 % 214 (L4
‘ ¥ P P

Cold, denser material C() i dj,/w—@»” C,_,,,j, b i~ 4@ i

Sinks i’d L( S -\’]Lf{/lw‘. 'u/s R N S i !{

Radioactive decay and Su{a..n,/ vprgda £ b da T :

residual heat from deep | 1o aq g™t ade il ( {/ YA &L/L"

within Earth o, Phe 44 wecke
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Sinking lithosphere pulls | Wenet gl en
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Convection in thefathenosghere and Ocean Circulation
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Consider how these two sysiems are different. In the table below, fill in the differences
between the asthenosphere and oceans.
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Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

. CTAINS G‘ﬂﬂ/&/ Cvoon ik snal /
Primary source of \
energy for movement Tha ek Tharreat

ﬁaﬁ&f Jocre{ Sod A )
Density differences Caidst oo [ ¢ ool wale-
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1. Explain why density is such an important concept for asthenosphere convection.
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2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that

shows convectien-on-this-inverse-gravity world.
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N e g
3. Imagine that the Earth's outer layer is made up of material that is denser tharithe *{f""/f
Earth’s asthenosphere, and that the Earth’s core is made up of materiai that is less Toieis fh
dense than Earth's asthenosphere. What would convection look like on this Earth? Flaf e

Draw a diagram that shows convection under these conditions.
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: £
Student IDs of Members Present:

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

Mixing of cold bottom waters with
warm surface waters

Solar radiation is more intense at the
equator than the poles

Water becomes saltier through
evaporation

Dense water sinks in the North
Atlantic chan

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material
rises because of gravity

Cold, denser material
sinks

Radioactive decay and
residual heat from deep
within Earth

Sinking lithosphere pulls
the plate toward the
subduction zone

Oceanic lithosphere
slowly cools
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of
energy for movement

Density differences

1. Explain why density is such an important concept for asthenosphere convection.

2. What would happen fo convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that

shows convection on this inverse-gravity world.

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth's asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.



ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circuiation

GROUP #: L\
Student IDs of Members Present:

ALUBERTAC
I\L‘l\i"—k(, 7R

. . Which type of energy (Thermal, Chemical,
Ocean Circulation Gravitational) is driving this process?
Wind-driven currents move masses of C\){ oA bvondy
water toward the poles =
Mixing of cold bottom waters with Lj( o dhadenec(
warm surface waters '
Solar radiation is more intense at the | Haevned]
equator than the poles
Water becomes saltier through Hher me{
evaporation
Dense water sinks in the North (ﬁ( otachiona (
Atlantic Ocean

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in
Asthenosphere and Oceans will align.

Table C.-Comparing the Asthenosphere and Ocean Circulation :

Asthenosphere

Oceans

Which type of energy (Thermal,
Chemical, Gravitational) is driving
this process?

Less dense material (N3¢ wa;l:,\( /\d;}"“u{ Tg—’\ (b{ b fvenal

rises because of gravity e Mo o

Cold, denser material W\tE&t ne of cold lootiom (Z)mvu»&a,hm(
[ , Lo WLy

sinks "8?" S NH A

Radioactive decay and | X m‘dﬁ_ AR H/\,éf ( :

residual heat from deep |¥vkens< e, oles oL

within Earth [equotor bran ('3

Sinking lithosphere pulls
the plate toward the
subduction zone

L onde- raven eovrenls
ol eSS 0 (PELsP

towerel fhe poles

13

ld— (b{od\hl‘&h Oﬂa,{

Oceanic lithosphere
slowly cools
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ISP203A - Giobal Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of
energy for movement

5@&&@%&&/@1 P v A

w—\ H" )
(o tobne L/\/»U‘ wa(
Density differences Wt oo

1. Explain why density is such an important concept for asthenosphere convection.

The more dense e momfle 16 dhen M less
I/L({G} well b (‘Q-(Em%(’( £rom e &%\.{,mOSPA-U‘(.

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth's surface, rather than towards Earth's center? Draw a diagram that
shows convection on this inverse-gravity world.

Tt woold moke & o ol Ghiculf Cor hea~ fo € 3CoPe

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.

Heot would  move ZU‘,QL(({ ouloF (4 Eorth's
mdolle Ve vt woeuld hawve ovkK {SC&PTﬂ
M’W‘e’\’gl’\ e GUWMS'/\ (m[er—




ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: |7

Student IDs of Members Present:
AYZIOLB30 AMTITLSEFY

AN 2729 Av092084L

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

éf @zvﬁ[ﬁ /}'o Vion / ! ﬂw""@\ (

Mixing of cold bottom waters with

warm surface waters

%WJ

Solar radiation is more intense at the

equator than the poles

MW@[

Water becomes saltier through

evaporation

C {/lP/erCﬂ“l

Dense water sinks in the North

Atlantic Ocean

GW’J 'P mh'aﬂq(

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C."Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material
rises because of gravity

ey wetesr sinkes

Lewuso of gravr
B whre a(em &

(qrmr\’a\'i omx\

Cold, denser material
sinks

Lolde woster 15 pere

OL@/‘ e M’L St/‘k'}

Goraur Taiona|

Radioactive decay and
residual heat from deep
within Earth

Hegt” From inside Bayth
heady pitan yater™

‘ ﬂ'lfov«gl« \/QVVH

Thorma)

Sinking lithosphere pulls
the plate toward the
subduction zone

Mawmmf’ dviven
y’ Mffh/z,gmu}

(graptta wal

Oceanic lithosphere
slowly cools
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of (7MW; ’j“ aLOLﬂ“ﬂfl wm”‘/\

energy for movement

Yy d/
Density differences ég/(/dM [/ﬂ ﬂl/bf

_ CW/I‘WS’; flot— uoﬁmﬁméﬁom

1. Explain why denSIty is such a portant ﬁ)ncep’c for asthenosphere convection.

Myre will sink. 5 oo bottoumn
Mile 1%/ [8{5 d@mﬁe M&Hﬁr il ige

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

“‘_‘{ € w v f:ﬁ‘.c <

%J L2
IZYCNY] erter Q,W\b-/
3. Imagine that the Earth’s outér layer is made up of material that is denser than the

Earth's asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

GROUP #:
Student IDs of Members Present:
AN 209662

ﬂ%‘"%ﬁ?«"{ J

S /4.795 7208

Table B. Driving Energy for Ocean Circulation

i i Which type of energy (Thermal, Chemical,
Ocean Circulation Gravitational) is driving this process?
: T
Wind-driven currents move masses of 6’“‘*"“‘- orax
water toward the poles
Mixing of cold bottom waters with é,awlﬁrlfbmi
warm surface waters
Solar radiation is more intense at the Fhecmal
equator than the poles
Water becomes saltier through Lractbmbional
evaporation
Dense water sinks in the North b o tlaForal
Atlantic Ocean

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not alf aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

£ ke ni‘lg A : ' ,‘L%M

Less dense material nﬁﬁiﬁi by C;m St N lovauiFabore]
rises because of gravity
Cold, denser material Perse umber Shakes 1 bras hnFer]
sinks N Brlankic geean
Radioactive decay and ?ﬂ“l“’;{:"i’f"l i “":}; theama]
residual heat from deep | o, sl vles ?
within Earth
Sinking lithosphere pulls | wivt- dian Lorrent s b Lodoeal
the plate toward the ot wasfes o o
subduction zone wJ’er’ Lgoward| U po[es’

e , J
Oceanic lithosphere ity o Co[ " '
slowly cools baﬂu el bra-ihbiea

<uvface Wﬁ"f
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ISP203A - Global Change

Convection in the iiissmgephere and Ocean Circulation

Consider how these twWi¥ms are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

é (Q./.J‘f-‘/‘flcp‘Q[ PU ” %

Primary source of X , pidy  Ablecnsss
energy for movement on 0éxt°[< LA Olp‘;em,oemﬁ'f A g,a,,v/,&»./
oty dencly o
Density differences WMot Den’ Lest Jenst

1. Explain why density is such an important concept for asthenosphere convection.
W}J.LLWJ dﬁﬁﬁ«(ﬂ(-"g F I (meqﬁ}y’ ,[l\we (,jadlfj I)Q equa( jy‘m,}m#n , PJ’

/.éS-//fﬂilj Jn NNeo C./rcufad/'m,

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth's surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

The  porc Clens L w5
Would Be pu”eal }f) ' H&
Su rject l/lmt J.L{ Corg

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: (,\
Student IDs of'Members Present:

0222.01Y
!@(%’\%3"1 (120

Al3 219 269

QOcean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

Thermea)

Mixing of cold bottom waters with

warm surface waters

Lrowvitational

Solar radiation is more intense at the

equator than the poles

Thermal ¢

Water becomes saltier through

| evaporation

O ot

Dense water sinks in the North

Atlantic Ocean

(VAU 1 0

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof alf aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation -

Asthenosphere

Oceans

Which type of energy (Thermal,
Chemical, Gravitational)} is driving
this process?

Less dense material
rises because of gravity

D‘EV\S{, \;\JCU('?LY sinks
v e WL Atlandic
QCéonn

C/\;\(M%&&\M@,!

Cold, denser material
sinks

MJ,\IL"fﬂ 0{‘ ol b i
werde s w) niur i furfie
L gt S

(et meot ong, |

Radioactive decay and
residual heat from deep
within Earth )

Solavr vadiation s

mort fndeniie ak fhe
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Therm el

Sinking lithosphere pulls
the plate toward the
subduction zone

Ap v el - Ly VE CUAY T Tl
pagve s 58 ok g
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Oceanic lithosphere
slowly cools




ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of C/[ v (LU “ (A v (v oo T+

energy for movement

Tiatrnn et
¢ < L sl r,
RNy Olpjee s e Qs
Density differences .
¥ s O j€ctS finle.

1. Explain why density is such an important concept for asthenosphere convection.

I+ atlows  for ple+e move pLnt. The  Grestenr J{W%ﬂﬁlj 07[ obl
Ithop hore  velotue 6o the vy Wive, @WMSFM alhws 7t V4,
Sk, Tty ”@J’ pantle OC  Subolncdion  zoreg,

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

T would W ake everything on the proe Wl (nse
/_/M\\
core

3. Imagine that the Earth's outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.

\\{M\Jiﬁr\ﬂm/\ \J\jo\/\,\d PL‘M E’,V{f\{'k’b\ﬂ/\j -J"O\NCAJ'GI ‘{‘L\L
Qove +y Moke (2 poee ol
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GROUP # |l
Student IDs of Members Present:

ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work ~ A\ 0

iR ) - £\ 064\ TF
Table B. Driving Energy for Ocean Circulation

Which type of energy (Thermal, Chemical,

Ocean Circulation Gravitational) is driving this process?

Wind-driven currents move masses of thectmel 4 v L’(” \
water toward the poles | ) M 6(”“" H*dm\

Mixing of cold bottom waters with ?fu VT;J“]‘_';‘M %\
warm surface waters

Solar radiation is more intense at the |1hec o\
equator than the poles

Water becomes saltier through Chemieal
evaporation
Dense water sinks in the North %av,

Atlantic Ocean

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
: Chemical, Gravitational) is driving
this process?

Less dense rﬁate'rial less dengo. u)oql-er of o +aflvno)

rises because of gravity ﬁ%({dﬂj{‘) Mﬁ'

Cold, denser materlal @l doetr m-l-o" f}'ﬂVHﬂ'“dﬂﬂ\\
sinks ‘;ﬁ\k{;

Radioactive decay and Hec N\‘\\QL‘I ves MM rences
residual heat from deep N

within Earth n \\QMW@W‘\ * chtrdo]
Sinking lithosphere pulls O, bk

the plate toward the oM (D Vi 'Hh dr\a\

subduction zone dﬂ—,ulak‘w\

Oceanic lithosphere '

slowly cools ’W\QNM\
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sifsephere and Ocean Circulation
peoselstems are different. In the table below, fill in the differences
between the asthenosphe

Table.]j: Difference‘é\_Between Asthenosphere and Ocean Circulation

Difference

Asthenosphere

Oceans

Primary source of
energy for movement
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Density differences
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. Explain why density is such an important concept for asthenosphere convection.

What would happen to convection in the asthenosphere if gravity pulled material

towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

Denser vsfer™
odh Mo forrds

KHL c,def\CQ

Imagine that the Earth’s outer layer is made up of material that is denser than the

Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s.asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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JA

Table B. Driving Energy for Ocean Circulation

GROUP #:
Student |
2 1w Sl 2~
U EAIN Q.9 - S
27U A FilL 3 — .
445N -

Ocean Circulation

Which type of energy (Thermal, Chemlcal
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

Thevreed

Mixing of cold bottom waters with
warm surface wafers

| @Xm\mm AL

Solar radiation is more intense at the

equator than the poles Thormald
Water becomes saltier through Ty mas
evaporation -

Dense water sinks in the North Ay UV\GL@
Atlantic Ocean q VC\V‘%&)‘

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Tess dense material
rises because of gravity

o ey ecora S
Coaiey Yviypuwan

BNOT v o gy

Oﬁvmifcu’ioma&‘

Cold, denser material

sinks NIV

Doyt ot

OBVO\ vitahi oot

Radioactive decay and
residual heat from deep
within Earth

Ahorma -

Sinking lithosphere pulls
the plate toward the
subduction zone

USVG\V Ve gl

Oceanic lithosphere
slowly cools
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wGondlesd tidse two systems are different. In the table below, fill in the differences
‘between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
Primary source of Yo ool
energy for movement C\m’v o m\( naL

Density differences

N aviroriovad |
Tl

rov Sl

1. Explain why density is such an important concept for asthenosphere convection.
T npve denfe Tate Supdutis ipgrnect v e
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2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth's asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.

>

The Covt wigwd Twve o T

v S S bale  iF Convechior

LAV .




ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: | 7

Student IDs of Members Present:
;A]t{f‘!Z.Téia

SN, 4250326

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

ﬁm vflﬁz’m a }

“Mixing of cold bottom waters with
warm surface waters

Jf Sy "/7,1 Fzmé /

Solar radiation is more intense at the
equator than the poles

Theymal

‘Water becomes saltier through
evaporation

Thormal

|'Dense water sinks in the North
Atlantic Ocean

Oira viationa /

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material ot i el rvan

rises because of gravity

gu/fq,, Iﬁr JQ Mﬁ‘ﬁf S I

vley

qu(/f -/'-"}&'Z/tc{/

Cold, denser material
sinks
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residual heat from deep
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Sinking lithosphere pulls
the plate toward the
subduction zone
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Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of WQVMQ' radr'al('ﬂf\ é"’w Thotoa | {ou Son

energy for movement @r Core
&

Density differences

1. Explain why density is such an important concept for asthenosphere convection.
Dt?ﬂ‘;‘.{‘\( 3 whef Arives He ot & cuf_ﬂu(n o asfleuo S‘(]"C“N-
Deas iy (abny wita dempacaturd  drives He vpand devn fecnilsbig g
e as"[(,.mdsp (\9/\2, _

2. What would happen to convection in the asthenosphere if gravity pulled material

towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

Tnstead o actul ¢/ relafron TQ@“’J ,

The host o‘uw(JJU# go Saquf fotla top and regr

17777

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?

Draw a diagram that shows convection under these conditions. af Hhe Samg pecc
4

|l were a(en‘ie, mlm'c.{ an va, Conveection C:Uoulfzq Contivve - ﬂ% mose dense
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Table B. Driving Energy for Ocean Circulation

GROUP#: 1%
Student IDs of Members Present:
MA(aae NA 006G Y

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

(9 2NN DRy o A

Mixing of cold bottom waters with

warm surface waters

g [ AN

Solar radiation is more intense at the

equator than the poles

Clak i Uxt- /TL&UNK\-

Water becomes saltier through

evaporation

Al

Dense water sinks in the North

Atlantic Ocean

/iMWML/& LAV Wl oW

Comparing the asthenosphere to thermonhaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material SE AL @ s .

rises because of gravity (go oo [DS (SRR

Cold, denser material
sinks

(0~ ¥SvTionf Lueek

(9 PN / U e

Radioactive decay and

Ve koo
residual heat from deep H’; Y (g i sl / TL-eRowme-
within Earth ' '
Sinking lithosphere pulls |/, gacvs eaee |
the plate toward the o ot op (7 PV LI
subduction zone bgrk 56 o T
Oceanic lithosphere wWHIER- Lo

slowly cools

A% (885

Tl mpL




ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

ﬂt@mfw 4 {(AW 4

Primary source of

energy for movement (0 Mmoo ] TN Lo B
CASSTO \'>~7 cNAIEO ‘?7
Density differences stm TEW@ + g{;‘u\aﬁb]

1. Explain why density is such an important concept for asthenosphere convection.

Booaacq  nss€s  maged O G A e @meEe
o0 peL PIVE  DEPLIM] . ALl ONIIEY  CoNIRLed
Fha o ITEL-
2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth's surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

3. Imagine that the Earth’s outer Tayeri€ made up of material that is denser than the
Earth's asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: /9

Student |Ds of Members Pre ;e%
ALLLsSFHNSY . AHoLTLEC
- AYikée T

A4DT49238

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

G%\/ AT I ONAC .

Mixing of cold bottom waters with

warm surface waters

G'FZIAVI’F/-FT”i oA .

Solar radiation is more intense at the

equator than the poles

TJT-IE ZraAal

Water becomes saltier through

evaporation

CH EmicAe

Dense water sinks in the North

Atlantic Ocean

G{i@Vl”‘s?ﬁ"TﬁONz@L .

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material
rises because of gravity

Trrsere AMAToLA

DA s

Gmuita Tioad A,

Cold, denser material
sinks

Corpen  sALTIOT

| Dearspe WATEL

S e |,

GI'ZAV"'F"?"TWOM/M_.

Radioactive decay and
residual heat from deep
within Earth

Sora  mACHATI O
ON ErmusTol
Cr Lo A7ss O aals,

Trgema,

Sinking lithosphere pulls
the plate toward the
subduction zone

DIANUNEG Cond AT
g PLa s
LJAT v

e B o L

6’({/}—\/1 A TIOAISTL. .

Oceanic lithosphere
slowly cools
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ISP203A - Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
¢ Rascionenv O~ * SoLea  TAGHATI oA
Primary source of |+ fonz crowmriou & *LJrare CURREATS
energy for movement 11 81T
BN ST

SALTIEL -
C oo | D mseah ocghmn

wATEM. SRS T gRoiToe

*Fressoes.

s Ter P AT ¥ pminipafe
Density differences CordTis AIY. OF peesd  fagevh e LAt
[Reo~ « ETC- WA Ten (21585 To SuaimAed *

1S Aowie By LD G BniTs
TouaAtids  PhLus v AAT FErgst

= ot .
SALT CorTenT <+ TaMr’a%a%La )

1. Explain why density is such an important concept for asthenosphere convection.
S| inpoatAis T, BELRUSE [T s 2esFordSialE Tet CoreaTian AoV AT

IDBANSE T SIS T LESS— Ouadst  ARTERSL ASES,

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than fowards Earth’s center? Draw a diagram that

shows convection on this inverse-gravity world. Hea
o _ﬁ—ﬁfﬂmﬁm—m-m“‘*m” IR “_A,_““":““‘-—j»-q.::.,_t“\_“__éﬁo—&i; LT
T e T T,
._————-—_,___\,“ _ ““‘n.i
\ . P T
- ‘ T
/\ STUNOS Pt 5y ot

Cots

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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ISP203A - Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: 2O
Student IDs of Members Present:

ALFA1ZG | AwBB3LESS
ALIA ROW

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

Grgyitation a )

Mixing of cold bottom waters with
warm surface waters

(5 ran) Fatio v\,.a/t

Solar radiation is more intense at the
equator than the poles

TTRer ma (

Water becomes saltier through
evaporation

Tierms)

Dense water sinks in the North
Atlantic Ocean

€ fayi¥s Fiona ‘\

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Therma!
Chemical, Gravitational) is driving
o “this process?
Less dense material A chsc werf Criz) o Pavyte d jensf
rises because of gravity S (R
Cold, denser material o{f nyc weltr | g ravh ““ SRR
sinks LRy

Radioactive decay and
residual heat from deep

»1 S oy L

\\r\l\"fl’\.s <

T \/\{?TW‘?\

within Earth G vha € qurtevy

Sinking lithosphere pulls ”ﬂf‘;’f‘l Wj: ‘:{f"" O yavyrat ona |
the plate toward the 9e y r/ :h <

subduction zone o "‘“’;5 Ve

Oceanic lithosphere L 0{< ns € wet 'C“T I he v |

slowly cools ¢ \u\\kf




ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of )ﬂ\\(\rMQ\ 7\(‘01\/1 fe 19 Vlcz\
energy for movement - o

¢ wm p-(fcr’rwv{/ Ttmpcratrdre

Density differences aned g ph sHon

)ow(‘.‘ijw\r{.

1. Explain why density is such an important concept for asthenosphere convection.
Densit deter mines oiFFtvaont  shifihs
of torndtehinn YN we & St henes phtV &

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’'s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.




ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: 2 /

tudent IDs of Members Present:
H22%5 ]2/ A4adlos2

maa) MYT05 23

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

7%?/%//0//

Mixing of cold bottom waters with

warm surface waters

Grdy.'/c.-/fouq/

- 7}!?//4[7/

Solar radiation is more intense at the

equator than the poles

7—47?’/‘/1401 /

Water becomes salfier through

evaporation

(./z"’lflu‘Cq /

Dense water sinks in the North

Atlantic Ocean

(jmmlglﬂ GHORC‘/

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material

/ess M?‘S’ Sonse

otk Ler ri¢es

6/0;\//-/?;"0'1 a / !

rises because of gravity Thorma

Cold, denser material Cold  ceuse water | Gravitabional

sinks I93 h/(§ - Therma/

Radioactive decay and foAr radlatios Thonra /

residual heatfromdeep | ., cuferse ot

within Earth c9u Ao

Sinking lithosphere pulls Fherms ba line : : )

the plate toward the éﬂ‘”” ’1’4/'0“{ /

subduction zone Thpma |
TPRT: 4?’\140 A,q /1/[ -2 " [

Oceanic lithosphere a:f‘o‘u L, Yan £7om ] 4 o ina

slowly cools
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

(e5icun]  heat ard A rg ol la o 7)

Primary source of | ., [oadive  clecay

energy for movement
—fé—ﬁ—?ﬁ“ 7/4 ermg /

Density differences 7/4# Ma, /

¢ homical

.[//@L
P

1. Explain why density is such an important concept for asthenosphere convection.
Couvection 'n Fhe & Shewosphere cauSeS pyovement
h Fhe crasd A

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

7/40! /65; 0/?4{6‘ ma/tff'q/ MM/J Szt/l /(, 74(’,

more ofonce materal would 1=

more  Hons €
[ess SAeqS P

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: 7.2
ﬁL\ ﬁntl s of Members Present:

AUIB2AB09
M nan z A37L69T 9T

Ocean Circulation

Gravita

Which type of energy (Thermal, Chemical,

tional) is driving this process?

Wind-driven currents move masses of

water toward the poles

Mixing of cold bottom waters with

warm surface waters

Ererticad TRerinall

Solar radiation is more intense at the

equator than the poles

eCnro L

Water becomes saltier through

evaporation

Chreranal,

Dense water sinks in the North

Atlantic Ocean

Cvoutodunal

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material NOFerods rise. Q\YOW H\”@GMQ(\Q-Q)

rises because of gravity

Cold, denser material
sinks

r5 022 W\mgtgtﬁ_@ "6‘5\”1@
Cca\o‘L oreea .
NGEea L, A0 Bink

Quatodionad,

Radioactive decay and
residual heat from deep
within Earth

Shax rodioPon S
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~

Tremaod, (drves dis
N dernp)

Sinking lithosphere pulls
the plate toward the
subduction zone

Hasmech Ba poles
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Qoo

Oceanic lithosphere
slowly cools
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ISP203A - Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fiil in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of
energy for movement

Density differences

—

1.

Explain why density is such an important concept for asthenosphere convection.
MOdler YORRS s Chaurges 40 FeRM & BYTRAO 10

it bvm 0 AtenindS & ok WD o
BNLS

2. What would happen to convection in the asthenosphere if gravity pulled material

towards Earth's surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

\ who Y
v s U
7 Pkt ¢
DA Coe
(B2

Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.

1
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Tahle B. Driving Energy for Ocean Circulation

GROUP #: 23
Student IDs of Members Present:

A3MTH58S  Al3oge2)o
A39731954

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

‘9/?11 V“”]

Mixing of cold bottom waters with

warm surface waters

s Lot TV

Solar radiation is more intense at the

equator than the poles

(leTia f /5'0?“‘(?/

Water becomes saltier through

evaporation

KM&HWQ[KA;&{/iuq[

Dense water sinks in the North

Atlantic Ocean

jGinty

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation.

Asthenosphere

Qceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material

dlanstr Maten

3r3fVl+0(7L(0(?q(

rises because of gravity |’ §inEs

Cold, denser material (o ICf ( olbnge gt g Witat €A "L‘
sinks WS~ SrakKs

Radioactive decay and | Colel  (Ja Lo X 14 (
residual heat from deep cleef A 1Thia

within Earth fre Grean

Sinking lithosphere pulls | LoV CIodes Grzrirs Tt ol (
the plate toward the cdea lateos H ) ! ‘
subduction zone el (29

Oceanic lithosphere
slowly cools
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of mf'ﬂn@/ 7212 FM ﬁ/
energy for movement 7 (ot v quf[ "?/\’?‘/ 7% viteti o ’?q«/

lefs ¢ pqove e
Density differences : (o 40? / s 5 L
- doras Jol £ 17 ikt

Com pr§ibwas & ectdh

1. Explain why density is such an important concept for asthenosphere convection.

a(msx*y affows ﬁr Cilenlation (n The
ron e

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

W { one W’g‘-’\fa( g& F"’lf/«ffﬂ'( TLV T’)“’l«@;
Larfhs 51/\(@:6( P cavge T ~/—p

WQ\FM, The  ConVeckon Cyole Would @
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3. Imagine that the Earth’s outer layer is made up of material that is denser than the ﬂw@
Earth's asthenosphere, and that the Earth’s core is made up of material that is less %‘,Z%
dense than Earth’s asthenosphere. What would convection fook like on this Earth?? ,,
Draw a diagram that shows convection under these conditions. {%
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ISP203A - Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: ~Y
Student IDs of Members Present:
Aoz 083496

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

Grovite Hione |

Mixing of cold bottom waters with

warm surface waters

9(‘0:\/!"-/“01 476’7‘)&:/

Solar radiation is more intense atthe | Thermal

equator than the poles

Water becomes saltier through chemica ]
evaporation

Dense water sinks in the North gra vitahona /

Atlantic Ocean

Comparing the asthenosphere to thermohaline circulation of the oceans, match the

features of each — use the driving energy as a gmde Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material arm wakts ([eAdhser))  groyite tione |

rises because of gravity

v do the frp, colet o
salhér $7nles doon

Cold, denser material
sinks

Coldl , denser roevierial
cnles .

Jeavile hew al

Radioactive decay and

residual heat from deep
within Earth

$otar ragserq 11

‘g'h@f“md')!

Sinking lithosphere pulls
the plate toward the

subduction zone

3,7;,\,{4-01 1"’0“4/

Oceanic lithosphere
slowly cools

+her e J
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Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
presune winol
Primary source of
energy for movement
ALNSEr —> monre preyune cole! 5o 11 ER SinA
sinks
AR warm e Sclh er-
Density differences ||y piense -goes cop on #he s face.

hot of tolet w end-te tircw Jahey,
1. Explain why density is such an important concept for asthenosphere convection.
¥ isvital Jorz hot €olel movre molecete metihers o
ey lende. MR clenscr mcdemals sink o lepsotense maderi=!s
r15€.

2. What would happen toEp\Le.ction in the asthenospherg)if gravity pulled material
towards Earth's surface, rather than towards Earth's center? Draw a diagram that
shows convection on this inverse-gravity world.

/‘\/\ 4 Leapth wordet have mole R.od'.s) heaquitr.

//\/‘;’:}\m;«; roc ks

3. Imagine that the Earth's outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look fike on this Earth?
Draw a diagram that shows convection under these conditions.

Leth layer -moydettnse
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fortts Yer G5Hhen o SPhene — oolium
//G\H\:;m\ 2N | Jecst efan <
carth's \
(ole :

- 2
Athenosphene becomes He canth's tectee lyep

ﬂv Conee Hm F";DQ o ke [nver ad 0t o comatle ia AALIYS AT cinar Db ana



ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: a:
Student \Ds o' Members Present:

Al 4560\
PHR49OBI

A 431077 0¥

™~

. . Which type of energy (Thermal, Chemical,
Ocean Circulation Gravitational) is driving this process?

HyVind-driv‘en currents move masses of WMQ\

water toward the poles

Mixing of cold bottom waters with Thermold , (‘:\rcwﬂ'&ﬁ ae!

warm surface waters

Solar radiation is more intense at the | L reAGN

equator than the poles

Water becomes saltier through Uheraeal

evaporataon -

Dense water sinks in the North trovitaignal
NAtlantic Ocean

Comparing the asthenosphere to thermohaline circulation of the oceans, maich the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C- Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material

Mixing OF Co\d lonttomn
LOERS Lot wGrm

Crovitational

Aantie Oceon

rises F)ecause of gravity Suckace. Waders. -
Cold, denser material 'DQHSQ uoter sinks  [Ter ol Crrgyitatiana)
sinks ' 0 e Nortn .

Radioactive decay and
residual heat from deep
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Earth i
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Sinking lithosphere pulls | 09 ~Grven Cgﬂ‘ems Lo o)
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ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circutation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

frrovitariong) Termperature.

Primary source of
energy for movement

Compaesitian Terperaiure.
Density differences

1. Explain why aensity is such an important concept for asthenosphere convection.

T Creatss tne Currend Aok moves the madtter,

aillows  asthenanpre 0 bend wnd plates +o mare
2. What would happen to convection in the asthenosphere if gravity pulled material

towards Earth’s surface, rather than towards Earth's center? Draw a diagram that
shows convection on this.inverse-gravity world. \[
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3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?

. . T Contig et
Draw a diagram that shows convection under these conditions. T+ «Ugw lc?f inFo tenl
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

 Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #

Student Ibsaﬁe bers Present:

AZAZI 060 L1110

A490020%9 i) d S0 ]
RN i

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

+rnermad

Mixing of cold bottom waters with

warm surface waters

9mmmﬁoﬂ@1

Solar radiation is more intense at the

equator than the poles

e

Water becomes saltier through

evaporation

CNeVUCO

Dense water sinks in the North

Atlantic Ocean

gmw/im/-ﬁmd/(’

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material W . v Wt A AT 7T

rises because of gravity V“\f atf’f,cl n,. %{?;ﬁgﬁ-&ﬁﬂgﬁ? 9 o Ta L CV)OH

Cold, denser material DensC W@*ﬁf ANK - 3

e N+ NOVEN an Tation

sinks AL ou.a,m” ar a

. . &

Radioactive decay and }Yg) é"}%i{g%%?fﬂ | in o 0{_/,

residual heat from deep &f U asfor Fria e -i neyvv

within Earth e ,é oL s

Sinking lithosphere pulls W'ﬁft QU IVCr

the plate toward the CLLEFCH ?% i? &%ﬁr + LV im G

subduction zone ' %%ﬁf@f‘fhf ﬁﬁfﬂ?

Oceanic lithosphere Wattr b cﬁjﬁ? €S . ) O

A Saitiey rvougy +hermod [ onomi (o
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ISP203A — GI&kal Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthendsphere and Ocean Circulation

Difference Asthenosphere Oceans
En Cﬁ clenedl Encrgu ey LT
Primary source of | ¥t bl COrG Frivet ¥ et

energy for movement

Density differences

TCMPErALNC §
Lo pOs (172071 CLrni A

oensity cLiHECr Eriett

Letl Qe maatnid/
Ky 18

Scut T Fenperatiee
oLrTLE CLEnSE Ty
OLIHFrC NLES

LE15 CLEFISC i ttiias
¥ FES

1. Explain why density is such an important concept for asthenosphere convection.

Becuntst LESS clense marencd #1158 and
morc oLLni€ et al §rinks.

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

3. Imagine that the Earth’s outer layer is made up of material that is d

Le¢s densC

i sicaul of
IS

than the

mastcr el nees

Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convectlo nder these conditions.
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: 2%
Student [Ds of Members Present:
PLOYLTI&Z , AALGEAL14

A42F04890, ALTA12iG6

. . Which type of energy (Thermal, Chemical,
Ocean Circulation Gravitational) is driving this process?
Wind-driven currents move masses of : N
water toward the poles Crromtadionad
Mixing of cold bottom waters with . .
warm surface waters Crronitecfionak
Solar radiation is more intense at the
equator than the poles Thecmed
Water becomes saltier through
evaporation Chrernicah
Dense water sinks in the North
Atlantic Ocean Garountectional

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this proéess?

Less dense material Densec(ltien)

rises because of gravity

modtesiod Sinks

Crowsookoned

Cold, denser material
sinks

Cdduw%rsw&ﬁ

Civapiteion o

Radioactive decay and
residual heat from deep
within Earth

SO0 fadicson 5
More, iNrense of

ol uaio
e gﬁf&s (~ran

e cmnal

Sinking lithosphere pulls
the plate toward the
subduction zone

Tenst Loaher
SN In e
NOAN PHankC OCRE

C‘i (iAot ONGA

Oceanic lithosphere
slowly cools

wakes b&CéM&S

'f&M%ﬂr4+woua

ENCPOTaD N

Fheconal




ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Primary source of c AVON Q‘LCUF‘K on M %t\fm Gd

energy for movement

TTempeadoce/ o
Density differences ComposiHoN TW{DUUU\"U(‘&/

6@-)\‘\‘(\1%

1. Explain why density is such an important concept for asthenosphere convection.

IF drives Cicladion ¥nmugn e Composi Honak
and. Yemperodur. differences,

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

(es5 diense. moskextod 4ots toLoaxds

‘ﬂ?\ﬁ_ Cates” Lohile mere Adense.
wWooldk QO Youserd Pt mytsiche

3. Imagine that the Earth’s outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.




{SP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: 2§
Student [Ds of Members Present:

AYZDHL6346
AWK US

Ocean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of

water toward the poles

gravi hdvenl

Mixing of cold bottom waters with

warm surface waters

j\f‘a,vi fationq )

Solar radiation is more intense at the

equator than the poles

thoraal

Water becomes saltier through

evaporation

Hrmal

Dense water sinks in the North

Aftlantic Ocean

3?’0\_,\;:41"\%4.'

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof alf aspects of convection in
Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere

Oceans

Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

W gnl‘\‘é' 3

Less dense material Demtt . N
rises because of gravity l;: J(l» ﬂ/rf'”\ fi’H \\"t « J ot b '

\ i
Cold, denser material AmSe Later $\h"53‘ 4 rav T h Y, \
sinks n it o Jrer i

Radioactive decay and

residual heat from deep

Spler e w‘?\m

Js pant BB at

ol

within Earth P eg vk oo pies
inking li N . P wrwl-s
Sinking lithosphere pulls | A/twd- .
the plate toward the W \MMM @ i A\'l\\w
subduction zone ww% ARERY VL&M
Oceanic lithosphere Water bormes M,WV
Sl o oA

slowly cools

torp prahn




ISP203A — Global Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. in the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans
Primary source of Wb:&;:‘ W% ﬁ:;k

energy for movement

&?’F‘P 66“}"-‘5{"‘%« ﬂ ¢ \{\IF' Coropusi b,

Muck vmae Mok 1(/‘5
Aonse dense.

1. Explain why density is such an important concept for asthenosphere convection.

Doasity 15 it becase 1+ caons Hhe et
C{\Fc«/,ﬂﬁ’j N the  asHerosphere

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth’s surface, rather than towards Earth's center? Draw a diagram that

shows convection on this inverse-gravity world.

T)\.Lv Vingare. aélf\il— Wﬁﬁl{d‘ﬁv{
toud  be dHe suvfres.

Density differences

3. Imagine that the Earth's outer layer is made up of material that is denser than the
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth’s asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.



ISP203A - Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

Table B. Driving Energy for Ocean Circulation

GROUP #: %n?
Student IDs of Members Present:
HUZS\S 2 VA Z@1 2

NN LART U3y

Ocean Circulation

Gravita

Which type of energy (Thermal, Chemical,

tional) is driving this process?

Wind-driven currents move masses of

water toward the poles

05‘(0\\1 [SrvG Vol aV- Uy

Mixing of cold bottom waters with

warm surface waters

Og\row WoAnONeL

Solar radiation is more intense at the |\ (oL
equator than the poles

Water becomes saltier through CAe o
evaporation

Dense water sinks in the North vireton
Atlantic Ocean OSYU\ oL

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Nof all aspects of convection in
Asthenosphere and Oceans will align.

Table C.Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Therma[
Chemical, Gravitational) is driving
Aenser mokens dhis process?
Less dense material \ ' ¥ SIS VLo TN
rises because of gravity YWW« QY Fhootag

Cold, denser material

covo\er, Aunser

sinks OO LA NS g aviiahonal
Radioactive decay and SO\ vodicuur

residual heat from deep | oCoV VoS Yok necmiod

within Earth

Sinking lithosphere pulls VOADCON Cavcents

the plate toward the QUL Lipotea Dol 05\(0\\, AR OO0
subduction zone POLL S :
Oceanic lithosphere ~ [TOP OF o8N

slowly cools A O 1S, S\OLOM Yineg el

O




ISP203A — Glebal Change
Convection in the Asthenosphere and Ocean Circulation

Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ccean Circulation

Difference Asthenosphere Oceans
o f TWeronol NEY) Wer ol enecty
rimary source o ~
Drotn Lo W KOO WA

energy for movement

e s co(e

COPAPOSTUD | Copnpdinon
Density differences ande o
DY SLATE. L PEOke

1. Explain why density is such an important concept for asthenosphere convection. -
«\’W@ Comp ORRGO ofF wna \O\Lj@rs Nos oo Yok oleiNt\Wes
NNCA LD WAN O u\/\f\o&:‘lr\/\sa,\a.%ys CROGUL A . dnbtecent.

2. What would happen to convection in the asthenosphere if gravity pulled material
towards Earth's surface, rather than towards Earth’s center? Draw a diagram that

shows convection on this inverse-gravity world.

WL Cordn LOOLUA Yoz OPEOSWRE, Lo WA Sl AL e

3. Imagine that the Earth’s outer layer Iswnade-up of material that is denser than the
Earth’s asthenosphere, and that the Earth's core is made up of material that is less
dense than Earth's asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.

VO e, i Vo Loouk e @\e s (o
WL ot ordece 0osed 0N YA dain s ik

Buk 0K Qv Lovuen SN Oeyecs Noove OwEerone
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ISP203A — Global Change

Convection in the Asthenosphere and Ocean Circulation

Part 2: Group Work

GROUP #: 20
Stydept_lD of Members Present:

- AH 2884 0%
AYliz e BB
AN Z ST

Table B. Driving Energy for Ocean Circulation

QOcean Circulation

Which type of energy (Thermal, Chemical,
Gravitational) is driving this process?

Wind-driven currents move masses of
water toward the poles

Groutbes tione

Mixing of cold bottom waters with
warm surface waters

G (O ! \rc»\%—(wmwk

Solar radiation is more intense at the
equator than the poles

Th@:’mmk

Water becomes saltier through
evaporation

Thefma

Dense water sinks in the North
Atlantic Ocean

Growttabional

Comparing the asthenosphere to thermohaline circulation of the oceans, match the
features of each — use the driving energy as a guide. Not all aspects of convection in

Asthenosphere and Oceans will align.

Table C. Comparing the Asthenosphere and Ocean Circulation

Asthenosphere Oceans Which type of energy (Thermal
Chemical, Gravitational) is driving
this process?

Less dense material Denses ke $iaks G

rises because of gravity i foional

Cold, denser material Dense coectec sinles oa \ .y

sinks Ha Morbt handst Qoo Q?(Qx\“f(hhﬁbf\u\

Radioactive decay and EC,:“"‘ r‘*“"i““"“ b o

residual heat from deep % ak the equater T \

within Earth Yhaw Feo poles erma.

Sinking lithosphere pulls | 4 ird- driven correats e |

the plate foward the  [masses of wmier femee G ot kb iona

subduction zone e goles

Oceanic lithosphere As organ wake sinks it | ’”\

slowly cools Cools down Cf
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Consider how these two systems are different. In the table below, fill in the differences
between the asthenosphere and oceans.

Table D. Differences Between Asthenosphere and Ocean Circulation

Difference Asthenosphere Oceans

Rodioackve De.coy Selar Radiation

Primary source of
energy for movement

Less demse maferial Mo dene. Lgaler fal
Density differences rises beause of becaue of giavity.
%Fo_ui'"ryr

1. Explain why density is such an important concept for asthenosphere convection.
FDZJ\SH‘Y i5 ;mpori-anP fa a.d-fa.q_mspirum CORCE 1o 'Df.cau% o[tf ference jn

&_o_y\s\H Condse.s mﬂv%{'i‘m ay !Q,%‘s eJ.m-wc, quleﬁqi Fise
2. What would happen to convection in the asthenosphere if gravity pulled material

towards Earth’s surface, rather than towards Earth’s center? Draw a diagram that
shows convection on this inverse-gravity world.

3. Imagine that the Earth’s outer layer is made up of material that is denser
Earth’s asthenosphere, and that the Earth’s core is made up of material that is less
dense than Earth's asthenosphere. What would convection look like on this Earth?
Draw a diagram that shows convection under these conditions.






